WHAT IS CLAIMED IS: 
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^ , 1\A thermoplastic polyurethane comprising the reaction product of: 



a jpb\yo\ component including a randomly polymerized polyether 
polyol having khigh secondary hydroxy! group content of about 20 to about 
100 percent based on the total number of hydroxyl group present in said 
high secondary polyether polyols; 
a polyisocyanate; 
a chain extender; anc 
optionally, a polyurethan^atalyst. 

2. The thermoplastic polyurethane according to claim 1, wherein 
said thermoplasb<jDoJ>^retha is substantially linear, and wherein said 
thermoplastic pol^rehmQeJ^^s a molecular weight of from about 75,000 to 
about 400,000 weight averse. 



^)v7v' The thermoplastic polyurethane according to claim 2, wherein 
said polyol component has a number average molecular weight of from 
about 600 to aboLlts5,000, and wherein said polyol component has a 
hydroxyl functionality of frohvabout 1 .8 to about 2.2. 
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4. The thermoplastic polyurethane according to claim 3, wherein 
said polyol component includes in an amount up to about 50 weight percent 
of a polyol having low secondary hydroxyl group content, and wherein said 

5 high secondary polyether polyol has been derived in the presence of a 

double metal cyanide catalyst. 

5. The thermoplastic polyurethane according to claim 4, wherein the 
mole ratio of polyisocyanate functional groups to hydroxyl functional groups 

10 of the polyol component and the chain extender is from about 0.95 to about 

1.10. 

6. The thermoplastic polyurethane according to claim 5, wherein said 
polyisocyanate comprises diphenylmethane-4,4'-diisocyanate (MDI), or 

15 methylene b/s(4-cyclohexylisocyanate), or combinations thereof, and 

wherein said chain extender is 1,4-butanediol, ethylene glycol, diethylene 
glycol, 1,6-hexane diol, 1 ,4-cyclohexanedimethanol (HQEE), 1,4- 
benzenedimethylol, or combinations thereof. 

20 7. The thdmnoplastic polyurethane according to claim 6, wherein said 

high secondary polyphehp^ has a secondary hydroxyl group content of 
about 51 to about lOOperceht. 
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8^ The thermoplastic polyurethane according to claim 3, wherein 
said thermoplastic polyurethane has a molecular weight from about 125,000 
to about 300,000, wherein said high secondary polyether polyol has a 
secondary hyak)xyl group content of about 40 to about 70%, and wherein 
the mole ratio oY polyisocyanate functional groups to hydroxyl functional 
groups of the polyol component and the chain extender is from about 0.98 
to about 1.03. \ 

9. The thermoplasric polyurethane according to claim 2, wherein said 
high secondary polyether poJyol has a secondary hydroxyl group content of 
about 51 to about 100 percent, wherein said high secondary polyether 
polyol is a propylene oxide copolymer having at least 60% by weight of 
propylene oxide repeat units, and wherein said polyol component has 
hydroxyl functionality of from about 1)95 to about 2.05. 

10. The thermoplastic polyureth)ane according to claim 7, wherein 
said polyol component includes less thanNor equal to 15 weight percent of 
said polyol having low secondary hydroxyl group content, and wherein said 
polyurethane catalyst is present in an amount Vom about 20 to about 500 
parts by weight per million parts by weight ofVhe total weight of said 
polyisocyanate, said polyol component, and said chafn extender. 
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11. Tvhe thermoplastic polyurethane according to claim 7, wherein 
said thermoplastibsQoiyurethane has a molecular weight from about 150,000 
to about 250,000. 

5 

12. The thermoplastic polyurethane according to claim 1, wherein 
said polyurethane is in the form of a film having a thickness from about 0.5 
mils to about 10 mils. 

10 13. The thermoplastic polyurethane according to claim 12, wherein 

said polyurethane film has a moisture vapor transmission rate greater than 
2,000 grams per square meter per day. 

I^V The thermoplastic polyurethane according to claim 7, wherein 
15 said polyuretnhne is in the form of a film having a thickness from about 0.5 

mils to about 10 mUi 

15. The thermopla^tic^'g^lywffethane according to claim 14, wherein 
said polyurethane film has a moistuhs^apor transmission rate greater than 
20 2,000 grams per square meter per day. 



CvK^v / 16\a polyurethane composition, comprising: 



a polybJ component including a randomly polymerized poiyether 
polyol having a higHsecondary hydroxy! group content of about 20 to about 
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100>^ercent based on the total number of hydroxyl groups present in said 
high secbjTdary polyether polyol, 

a polyi^cyanate; 

a chain exb^der; and 

optionally, a polyurethane catalyst, 
said polyurethane being a thermoplastic substantially free of cross-links. 

iXlhe polyurethane composition according to claim 16, wherein 
said thermoplastic polyurethane is substantially linear, and wherein said 
thermoplastic polyi|reJftane has a molecular weight of from about 75,000 to 
about 400,000 weight aver^^ge. 



The polyurethane composition according to claim 17, wherein 
said polyol ccmiponent has a number average molecular weight of from 
about 600 to aboLf^5,000, and wherein said polyol component has hydroxyl 
functionality of from abo^ 1 .8 to about 2.2. 

19. The polyurethane composition according to claim 18, wherein 
said polyol component includes up to about 50 weight percent of a polyol 
having low secondary hydroxyl group content, and wherein said high 
secondary polyether polyol has been derived in the presence of a double 
metal cyanide catalyst. 
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20. The polyurethane composition according to claim 19, wherein the 
mole ratio of polyisocyanate functional groups to the total hydroxyl 
functional groups of the polyol component and the chain extender is from 

5 about 0.95 to about 1.10. 

21. The polyurethane composition according to claim 20, wherein 
said polyisocyanate comprises diphenylmethane-4,4'-diisocyanate (MDI), or 
methylene ib/s(4-cyclohexylisocyanate), or combinations thereof, and 

10 wherein said chain extender is 1,4-butanediol, ethylene glycol, diethylene 

glycol, 1,6-hexane diol, 1 ,4-cyclohexanedimethanol (HQEE), 1,4- 
benzenedimethylol, or combinations thereof. 

22>sn\e polyurethane composition according to claim 21, wherein 
15 said random p^ty^th^fH^ has a secondary hydroxyl group content of 

about 51 to about 100 perc&nt. 



The polyurethane composition according to claim 18, wherein 
said thermoptastic polyurethane has a molecular weight from about 125,000 
20 to about 300,000\wherein said high secondary polyether polyol has a 

secondary hydroxyl grauD content of about 40 to about 70%, and wherein 
the mole ratio of polyisocyan^ functional groups to the total hydroxyl 
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functional groups of the polyol component and the chain extender is from 
about O^^to about 1 .03. 

24. TheSoolyurethane composition according to claim 17, wherein 
said high secondly polyether polyol has a secondary hydroxyl group 
content of about 51 to about 100 percent, wherein said high secondary 
polyether polyol is a propylene oxide copolymer having at least 60% by 
weight of propylene oxide rebeat units, and wherein said polyol component 
has a hydroxyl functionality of from about 1 .95 to about 2.05. 

25. The polyurethane composition according to claim 22, wherein 
said polyol component includes less rhan or equal to15 weight percent of 
said polyol having low secondary hydroxyl group content, and wherein said 
polyurethane catalyst is present in an amoWit from about 20 to about 500 
parts by weight per million parts by weighKof the total weight of said 
polyisocyanate, said polyol component, and said Viain extender. 

26. The polyurethane composition according^ to claim 22, wherein 
said thermoplastic polyurethane has a molecular weighMrom about 150,000 
to about 250,000. 
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27. The polyurethane composition according to clainn 16, wherein 
said polyurethane has been formed into a film having a thickness from 
about 0.5 mils to about 10 mils. 

28. The polyurethane composition according to claim 27, wherein 
said polyurethane film has a moisture vapor transmission rate greater than 
2,000 grams per square meter per day. 

2^ A polyurethane composition according to claim 22, wherein said 
polyurethaneSnas been formed into a film having a thickness from about 0.5 
mils to about 10 mils. 

30. The polyuretl^^4s,com£o^^ according to claim 22, wherein 
said polyurethane film has a rhc^sture vapor transmission rate greater than 
2,000 grams per square meter per d? 

^^^^3\ A process for preparing a thermoplastic polyurethane 

composition><x)mprising: 

reacting in^bstantially a single step a composition comprising: 

a) a polyol corRponent including a randomly polymerized polyether 

polyol having a high secontelary hydroxyl group content of about 20 to about 

100 percent based on the totarn^umber of hydroxyl group present in said 

polyether polyol; 
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a polyisocyanate; 

a chaimetxtender; and 

optionally, a pqlyurethane catalyst. 

5 32N. The process for preparing a thermoplastic polyurethane 

composition acbqrding to claim 31 , wherein said thermoplastic polyurethane 
is substantially lineaTS^jm,^^ said thermoplastic polyurethane has a 
molecular weight of from about^S.OOO to about 400,000 weight average. 

10 S"^!^^^^ '^^^ process for preparing a thermoplastic polyurethane 

composition^ccording to claim 32, wherein said polyol component has a 
number averageNriolecular weight of from about 600 to about 5,000, and 
wherein said polyol cbgiponent has hydroxyl functionality of from about 1.8 
to about 2.2. 

15 

34. The process for preparing a thermoplastic polyurethane 
composition according to claim 33, wherein said polyol component includes 
up to about 50 weight percent of a polyol having low secondary hydroxyl 
group content, and wherein said high secondary polyether polyol has been 

20 derived in the presence of a double metal cyanide catalyst. 

35. The process for preparing a thermoplastic polyurethane 
composition according to claim 34, wherein the mole ratio of polyisocyanate 
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functional groups to the total hydroxy! functional groups of the polyol 
component and the chain extender is from about 0.95 to about 1.10. 

5 36. The process for preparing a thermoplastic polyurethane 

composition according to claim 35, wherein said polyisocyanate comprises 
diphenylmethane-4,4'-diisocyanate (MDI), or methylene b/s(4- 
cyclohexylisocyanate), or combinations thereof, and wherein said chain 
extender is 1,4-butanediol, ethylene glycol, diethylene glycol, 1.6-hexane 
10 diol, 1 ,4-cyclohexanedimethanol (HQEE), 1,4-benzenedimethylol, or 

combinations thereof. 

37. NiTie process for preparing a thermoplastic polyurethane 
composition acc^!%|ji7iQ^ claim 36, wherein said random polyether polyol 
1 5 has a secondary hy^ro^>4coup content of about 51 to about 100 percent. 

The process for preparing a thermoplastic polyurethane 
compdsitiorK according to claim 37, wherein said thermoplastic 
polyurethane has a molecular weight from about 125,000 to about 300,000, 
20 wherein said high\econdary polyether polyol has a secondary hydroxyl 

group content of abouK40 to about 70%, and wherein the mole ratio of 
polyisocyanate functional groups to the total hydroxyl functional groups of 
the polyol component and the\hain extender is from about 0.98 to about 
1.03. 
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The process for preparing a thermoplastic polyurethane 
compositionS^ccording to claim 38, wherein said high secondary polyether 
polyol has a se^ndary hydroxyl group content of about 51 to about 100 
percent, wherein 

said high secondary poly^her polyol is a propylene oxide copolymer having 
at least 60% by weight of p?^pylene oxide repeat units, and wherein said 
polyol component has a hydroxyK^unctionality of from about 1 .95 to about 
2.05. 

^t|^^\40. The process for preparing a thermoplastic polyurethane 
xomposit>sm according to claim 39, wherein said polyol component includes 
less than or equal to15 weight percent of said polyol having low secondary 
hydroxyl group content, and wherein said polyurethane catalyst is present 
in an amount from about 20 to about 500 parts by weight per million parts 
by weight of the total vJ^ght of said polyisocyanate, said polyol component, 
and said chain extender. 



41. The process for preparing a thermoplastic polyurethane 
composition according to claim 40, wherein said thermoplastic 
polyurethane has a molecular weight from about 150,000 to about 250,000. 
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42. The process for preparing a thermoplastic polyurethane 
composition according to claim 41, wherein said polyurethane has been 
formed into a film having a thickness from about 0.5 mils to about 10 mils. 

43. The process for preparing a thermoplastic polyurethane 
composition according to claim 42, wherein said polyurethane film has a 
moisture vapor transmission rate greater than 2,000. 

44v The process for preparing a thermoplastic polyurethane 
composition a5^ording to claim 43, wherein said polyurethane has been 
formed into a film haViqg a thickness from about 0.5 mils to about 10 mils. 

15 45. The process I for>i^repari a thermoplastic polyurethane 

composition according to claim 44, wK^in said polyurethane film has a 
moisture vapor transmission rate greater rh^n 2,000 grams per square 
meter per day. 



20 



25 



39 



